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Background: Wernicke’s encephalopathy is an acute neurological disorder resulting from thiamine deficiency
mainly related to alcohol abuse. Severe thiamine deficiency is an emerging problem in non-alcoholic patients and it
may develop in postoperative surgical patients with risk factors.
Case presentation: We reported a case of a 46 years old woman who underwent, one year before, to cephalic
duodenopancreatectomy complicated with prolonged recurrent vomiting. She underwent to a second surgical
operation for intestinal sub-occlusion and postoperatively she developed septic shock and hemorrhagic Wernicke’s
disease. After ICU admission, because of neurological deterioration, she underwent CT scan and MRI that
highlighted a strong suspicion for Wernicke’s disease. We treated her with an initially wrong low dose of thiamine,
then after MRI we increased the dosage with a neurological status improvement. Despite therapeutic efforts used
to control septic shock and thrombocytopenia, she died on the 21st day after surgery because of massive cerebral
bleeding and unresponsive cerebral edema.
Conclusion: Early detection of subclinical thiamine deficiency is a difficult task, as symptoms may be nonspecific.
Wernicke’s disease remains a clinical diagnosis because there are no specific diagnostic abnormalities revealed in
cerebrospinal fluid, electroencephalogram or evoked potentials. About this, the best aid for a correct diagnosis is
the clinical suspicion and clinicians should consider the disorder in any patients with unbalanced nutrition,
increased metabolism or impaired food absorption. A hallmark of our case was the brain hemorrhage in the typical
areas of the Wernicke’s disease, maybe triggered by the thrombocytopenia secondary to sepsis. It might be a good
clinical practice administer thiamine to all patients presenting with coma or stupor and risk factors related with
thiamine deficiency. Any therapeutic delay may result in permanent neurological damage or death.
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Wernicke’s encephalopathy (WE) is an acute neuro-
logical disorder resulting from thiamine deficiency
mainly due to alcohol abuse. Other causes reported are:
chronic dietetic deficiency, prolonged total parenteral
nutrition without thiamine addition, increased nutrients
requirements as in trauma or in septic shock [1]. This
disease is often under-diagnosed and under-treated
being easily confused with other neurological problems
especially in critically ill patients. Severe thiamine defi-
ciency is an emerging problem in non-alcoholic patients* Correspondence: stefanobusani7@gmail.com
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with risk factors [2].
We reported a case of a malnourished patient who
underwent surgery complicated with septic shock and
hemorrhagic WE.Case presentation
We reported a case of a 46 years old woman admitted to
our hospital because of prolonged recurrent vomiting in
a severe state of malnutrition. A year before she had
been submitted to duodenopancreatectomy because of a
stenotic duodenal adenocarcinoma. Immediately, after
hospital admission she underwent to a new explorative
laparotomy because of worsening symptoms. In thisLtd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
Figure 1 CT scan shows faded hyperdensity of the mammillary
bodies and symmetrical hemorrhagic lesions in the
quadrigeminal plate.
Figure 2 T2* axial shows hemorrhagic necrosis in the
quadrigeminal plate and hemorrhagic lesions at the level of
mammilllary bodies and optic tracts associated with
intraventricular blood clot.
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teric anastomosis because of sub-occlusion.
Her ability to absorb substances was already compro-
mised by the first operation. During the last year she did
not received an adequate nutrition, moreover she had no
vitamins supplement in her diet. After the second
surgery she was fed by total parenteral nutrition with
glucose solutions, amino-acids solutions and vitamins
complex (Cernevit – Baxter@ spa, Roma, Italy) com-
monly administered to post-surgical patients containing
3,51 mg of thiamine.
After five days from the gastric enteric anastomosis,
she developed a Pseudomonas Aeruginosa’s severe sepsis
with acute renal failure; so, she was transferred to our
Intensive Care Unit (ICU). At ICU admission, she was agi-
tated but she still had a normal Glasgow Coma Scale
(GCS 15/15). Brain Computed Tomography (CT) scan
control was negative and altered neurological status of the
patient was imputed to the severe sepsis. Her blood
tests showed leucopenia (1680/ml) and thrombocytopenia
(34000/μl).
We performed an electroencephalogram (EEG) control
that evidenced slow diffused anomalies, without parox-
ysms or focal signs. During the night she was sedated
with benzodiazepines and intubated because of respira-
tory worsening.
The following day, at the neurological examination she
was drowsy, she had no response to pain stimuli, no ocu-
locephalic reflex, limbs areflexia and negative Babinski re-
flex. A new EEG control pointed out a diffused cerebral
suffering state. Simultaneously her renal and liver function
got worse due to the evolution of the septic state. Her
feeding was still composed by glucose solutions, vitamins
(Cernevit – Baxter@ spa, Roma, Italy) and amino acid
intravenously administered. Then, we decided to perform
a new brain CT scan with contrast in order to diagnose
the cause of the worsening. This CT scan was performed
at day 7 after surgery. The report of the CT scan showed a
faded hyperdensity of the mammillary bodies and sym-
metrical hemorrhagic lesions in the quadrigeminal
plate (Figure 1). The report suggested the need of a
further diagnostic study with MRI because of the sus-
picion of a possible metabolic encephalopathy compat-
ible with WE complicated by petechial hemorrhages.
After the CT scan, we introduced thiamine 100 mg
intravenously once a day, as supplement to the usual
feeding. At the following neurological examination her
GCS was 7/15, she did not open her eyes, did not emit
verbal responses and localized with the right arm to
painful stimuli. So 2 days later, we performed a brain
magnetic resonance imaging (MRI). The MRI confirmed
the lesions described in the CT scan and also added
some elements compatible with WE: hyperintensity le-
sions in T-2 weighted images in the hypothalamus,medial thalamus, periaqueductal grey matter, anatomical
regions of the mammillary bodies and superior cerebel-
lar peduncles. (Figures 2, 3 and 4), Mammillary bodies
and optic tracts were difficult to assess due to a sub
acute blood clot occupying the lower anterior portion of
the third ventricle. The study was concluded with the
MRI angiography to exclude a malformation of the vessels
that had been able to generate the bleeding. Anyway, MRI
angiography 3D-TOF was negative for vascular malforma-
tions. All these radiological findings were consistent with
Figure 3 FLAIR axial shows hyperintensity of the
periaqueductal grey.
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septic shock due to multi-resistant drug Enterococcus
Faecium with severe low platelets count needing a mean
of 20 Units of platelets transfused per day to maintain a
serum level greater than 30000/μl.
No neurosurgical indications were given for the
hemorrhagic brain lesions. So, we increased thiamine
dosage up to 250 mg intravenously three times per day.
This therapy was prolonged for one week, and after
4 days of high-dose thiamine supplementation neuro-
logical status of the patient had a significant improvementFigure 4 FLAIR coronal shows hyperintensity of the hypothalamic
region and medial thalamus.despite severe septic shock, she was able to open her eyes
spontaneously and she performed simple commands.
Nevertheless, septic shock worsened and thrombocytopenia
became refractory to platelets transfusions, hemodynamic
instability became unresponsive to vasopressors and liver
hypoperfusion worsened. Despite severe efforts used to
control septic shock and thrombocytopenia, she died on
the 21st day after surgery because of massive cerebral
bleeding and unresponsive cerebral edema. The macro-
scopic autopsy of the brain was not nullifying because in-
tracerebral hemorrhage and severe cerebral edema led to
colliquation the typical areas of the Wernicke’s disease.
Discussion
WE is an acute neurologic syndrome resulting from a
deficiency in thiamine, which in its biologically active
form (thiamine pyrophosphate) is a cofactor in several
biochemical pathways in the brain [3].
Early detection of subclinical thiamine deficiency is a
difficult task, as symptoms may be nonspecific, such as
headaches, fatigue, irritability and abdominal discomfort
[4]. Definite thiamine deficiency presents with WE,
which has an acute onset and is characterized by mental
status changes, ocular abnormalities, and gait ataxia [4].
About 82% of patients have mental status changes
according to autopsy-based series [5]. Unfortunately,
autoptical brain examination in our case couldn’t con-
clusively demonstrate the typical histological lesions be-
cause of massive hemorrhage in the typical anatomical
site and severe swelling.
WE remains a clinical diagnosis because there are no
specific abnormalities detectable in cerebrospinal fluid,
EEG, or evoked potentials. About this, the best aid for a
correct diagnosis is only the clinical suspicion and neu-
rologists or intensivists should consider this disorder in
any patients with unbalanced nutrition, increased metab-
olism or impaired food absorption [6].
We found many risk conditions in our patient: surgical
procedures that led to exclusion of portion of the gastro-
intestinal tract; recurrent vomiting lasting several months
associated with intestinal sub-obstruction and malnutri-
tion; systemic disease such as sepsis that affected thiamine
intake and metabolism and parenteral nutrition without
replacement.
Early diagnosis and treatment of WE is crucial in
order to avoid persistent brain damage [6]. The pre-
sumptive diagnosis of WE can be confirmed by deter-
mining blood thiamine concentrations or by measuring
the red blood cell transketolase activity [7]. However,
these measurements are limited by a lack of specificity
and technical difficulty [8]. Another tool that can help
the clinician in WE diagnosis is represented by MRI [9],
altered signal in mammillary bodies and periaqueductal
grey. A serious complication of WE is secondary
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In our patient, CT scan and MRI have helped the clin-
ician in identifying the Wernicke’s disease, but severe
bleeding in the typical sites has altered the anatomy
not allowing a definitive diagnosis. Cerebral bleeding
was precipitated by the concomitant presence of the
severe thrombocytopenia.
Despite the non-diagnostic certainty of neuroradiologi-
cal images, the sharp improvement in the neurological
state of the patient, after the administration of high
doses of thiamine, was significant of metabolic disease
such as Wernicke.
So, patients who present with symptoms consistent
with WE should be empirically treated with a high dose
of thiamine hydrochloride three times per day for 2–3
days. In the case there is no response to therapy, supple-
mentation may be discontinued [6]. Doses of thiamine
between 100 mg and 250 mg per day apparently may
not restore vitamin status, improve clinical signs, or pre-
vent death [6,11]. Despite these treatments suggestions,
there is uncertainty about standard dosage and duration
in clinical practice, because they are based only on ob-
servational studies and case series [12].
Thiamine treatment in our patient was started later
because of severe sepsis that masked early neurological
signs. At the beginning, our thiamine treatment was in-
appropriate because we used a low dosage; only after
MRI report we modified the therapy and after few days
we observed a strong improvement in GCS. A prompt
treatment with thiamine might have saved life to our
patient.
Our case report confirms that a WE diagnosis, in non-
alcoholic patients, is difficult and early radiological im-
ages may not be conclusive if hemorrhage masks the
typical lesions.
Conclusion
What emerges from our experience is that WE has a
variable clinical presentation, and it is good practice to
treat with thiamine all patients who present in coma or
stupor with risk factors associated with thiamine defi-
ciency. The suggestion that we can draw is that
such treatment should be undertaken even if neuro-
radiological findings are not conclusive. Any therapeutic
delay may result in permanent neurological damage or
death; conversely, prompt therapy with thiamine may
be a life-saving measure.
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